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Correlation between electron-beam-induced structural change and visible light photocatalytic
efficiency of graphitic carbon nitride (! Chitose Institute of Science and Technology, ? Institute
for Catalysis, Hokkaido Univ, * Graduate School of Engineering, Hokkaido Univ.) O Aika
Harako,' Shuhei Shimoda ,? Keita Suzuki,® Atsushi Fukuoka,” Tomoya Takada'

Effect of electron beam (EB) irradiation on the structure and photocatalytic activity of graphitic
carbon nitride (g-C3N4) was evaluated. g-C3N4 was synthesized by heating melamine, and the
product was irradiated by electron beam (dose: 0-600 kGy). Efficiency of visible
photocatalytic degradation of Rhodamine B (RhB) in aqueous solution was compared using g-
C3N4 before and after EB irradiation, and the relationship between the structural change upon
EB irradiation and the RhB degradation efficiency was investigated. X-ray photoelectron
spectroscopy (XPS) and N, adsorption measurements revealed that low-dose EB irradiation
introduced nitrogen defects in g-C3Ns. This chemical structure change increased the surface
hollow depth and enhanced the photocatalytic efficiency. On the other hand, high-dose EB
irradiation resulted in severe change in chemical structure associated with decrease in the
surface hollow depth. These chemical and textural alteration decreased the photocatalytic
efficiency.
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